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ANALYSIS OF POSSIBILITIES FOR INTEGRATING THE TRANSPORT SYSTEM OF UKRAINE
INTO THE EUROPEAN TRANSPORT NETWORK

This article is devoted to the analysis of transport networks of such European countries as Ukraine, Hungary, and
Romania. The article provides an analysis of the peculiarities in the movement organization in these countries. The transport
systems of these countries were researched since during the war the issue of the interaction of the automobile transport networks
exactly in these countries became particularly relevant. After all, there are incredibly long queues at the checkpoints in Poland
because of strikes by Polish customs officers. And, therefore, the routes through Romania and Hungary are the most realistic both
during the export of goods from Ukraine and to import humanitarian goods.

The joint use of Europe's integrated systems is a necessary component in the organization of the effective operation
of road transport, as it ensures increased efficiency in the use of the motor vehicle fleet and personnel; reduction of costs for
maintenance, fuel, lubricants due to optimization of routes and reduction of non-productive vehicle mileage; reduction of the
need to expand the motor vehicle fleet; clearer prospective planning of work based on objective information about the real
mileage of each vehicle unit and reduction of losses related to repairs and expansion of the range of services and prompt
response to requests.

It is advisable to conduct further research in the direction of adapting the use of augmented reality technology in the
driver's navigation systems.
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Hecmepenro I. 1., Myzukin M. 1., Cmpenxo O. I., bidix C. I, Anexceesa A. O. Ananiz mosycnugocmei inmezpauii
mpancnopmuoi cucmemu YKpainu 6 €6poneiicoKy mpancnopmmy mepeicy

Hana cmammsa npucesuena ananizy MpaHcHOPMHUX Mepedc MAakux €6ponelcykux kpain, Ak Ykpaina, Yeopwuma
ma Pymynis. Cmammsa micmume auaniz ocoonueocmeti opeawizayii pyxy 8 yux kpainax. Jocnioxcyeanuco mpamcnopmmi
cucmemu came yux Kpain uepes me, wo nio yac itiHu HAOyIU 0coOMUBOI AKMYATLHOCIE RUMAHHS 63A€MOOIT A8MOMOOITLHUX
MPAHCNOPMHUX Mepexc came yux Kpain. A0xce Ha nynkmax nponycky i3 Ilonvuyero HetiMo8IpHO 6eNuKi uepel uepe3 ChpauiKu
RONbCOLKUX MUMHUKIB. A, omoice, winsixu uepe3 Pymynito ma Yeopwuny € natioinow peanohumu K nio 4ac excnopmy moeapis 3
Yxpainu max i 3 memoro 68e3eHHA 2YMAHIMAPHUX BAHMANCIB.

Eghexmusnicmo  inmezpayitinux npoyecig nio uac 6X00XCeHHs MPAHCHOPMHOI cucmemu Ykpainu 6 egponelicbky
MPAHCROPIY MEPEeNCY — aANCTUSULl YUHHUK, WO BNIUBAE HA PO3GUMOK eKOHOMIKU KpaiHu, 8idicpac 6ajciugy poib nio udc
B0EHHUX Olll, CNPUSE NIOBUUJEHHIO KYIbIMYPU M OCEINEHOCI HACeLeHHS, NIOBUYYE eeKmUBHICMb NPpayi, a MAKodIC MAE BenuKe
nonimuune 3uavents. OOHUM 3 OCHOGHUX CROCO6I8 nidguuenHs egheKmugHOCH pobomu asmomobLibHo20 mparnchopmy Yxpainu
HA YbOMY WTIAXY € A0anmayis eIMYUHAHUX MPAHCHOPIMHUX MEPEXC 00 MPAHCIOPMHUX CUCTEM CYCIOHIX KDAiH.

Cymicne guxopucmanns inmezposanux cucmem €8ponu € neodXioHoio ck1adoeoio 8 opeanizayii egexmueroi pobomu
agmMoMo0iIbHO20 MPAHCNOPALY, Addice HPU YbOMY 3a0e3neuyIombCs Ni08ULeHHS eqheKMUBHOCHE BUKOPUCIIAHHS HAABHO20 NAPKY
MPAHCcRopmy i NEPCOHANY; 3MEHUIEHHA UMPAM HA MeXHIuHe 00CIy208Y8aHHs, NANUBO, MACMUNbHI MAMEPIAnY 30 PAXYHOK
ONMUMI3AYIT MAPWPYMIG | SHUNCEHHA HeNPOOYKMUBHO20 NPoDiy A8MOMPAHCHOPNTY, SHUNCEHHS NOMPeOU 8 POIULUPEHHT NAPKY
asmomparcnopmy, Oinbui yimke nepchnekmugHe NiaHyeants pobomu Ha OCHOSI 06 ckmugHoi ingopmayii npo peanvhutl npoodie
KOXCHOI 00UHUYT ABMOMPAHCHOPMY | SHUNCEHHSA BMPAN, N0 A3AHUX 3 PEMOHMOM | POUIUPEHHSL CNEKMPA NOCILYe | ONEPATNUBHO20
Deazy8amHsl Ha 3anUmu.

TTooanviui docriodNcerHs AOYiTbHO NPOBOOUMU 8 HANPAMKY A0ANMAYIT BUKOPUCIIAHHS MEXHON02TT DONOBHEHOI peanbHOCi
6 HABI2AUIUHUX CUCMEMAX BOOISL.

KitrouoBi cioBa: npasuna 0opoxcHb020 pyxy, 0606 a3K06e 001a0HAHHA ABMOMO0INA, cucmema wmpaghis.

Formulation of the problem. The effectiveness of integration processes during the entry of the transport
system of Ukraine into the European transport network is an important factor that affects the development of the
country's economy, plays an important role during military operations, contributes to the improvement of culture
and education of the population, increases labor efficiency, and is also of great political importance. One of the
main ways to increase the efficiency of road transport of Ukraine on this path is the adaptation of domestic transport
networks to the transport systems of neighboring countries, as well as the application of modern navigation systems
and their development [1].

Today, owing to truck downtime at the borders with Poland, a large share of international transportation
between Ukraine and European countries is carried out to Romania and Hungary. It is very important to know the
peculiarities in the organization of vehicle traffic on the transport highways of these countries because it is a guar-
antee of traffic safety and timely delivery of goods and passengers [2]. Such transportation has become especially
relevant since the beginning of full-scale military operations, which caused a decrease in the volume of maritime
transport in Ukraine, and the only transport that can bring goods to the ports of European countries is by road.

In addition, ensuring safety must be a management responsibility on par with production functions. Safety
must be ensured by setting achievable objectives while simultaneously planning the goal, and organizing continu-
ous control. In line with this principle, the importance of safety is equated to the factors of transportation quality,
cost, and quantity [3]. In this connection, the question arises of the need to combine the reliability factor to manage
international road transport.

Analysis of recent research and publications. Ukrainian and foreign scientists such as O.P. Holykov,
V.H. Shynkarenko, A.l. Abramov, A.V. Velmozhyn, A.l. Vorkut, B.L. Heronimus, Ye.A. Zhukov, V.N. Ivanov,
V.Ye. Kanarchuk, L.V. Kantorovych, and other devoted their research to highlighting problems and finding ways to
economic issues in the development of the transport industry. Scientists comprehensively studied the issue of the
development of the transport complex, gave recommendations, and proposed ways to ensure the effective function-
ing of this important sphere of the country's national and economic complex. At the same time, the path of European
integration of Ukraine and the formation of our state as a full-fledged member of the European Community requires
the development of new means and methods of traffic management in the context of cooperation with leading
international transport organizations and participation in the implementation of relevant projects and programs [2].
Despite the recognition of transport as a priority sphere of activity that must be supported by the state, financed, and
developed to meet international standards at the appropriate level, several problems hinder the development of road
transport and the process of European integration.

Purpose of the article: to analyze transport highways and peculiarities in the organization of road trans-
port in Ukraine, Romania, and Hungary to find ways to integrate Ukrainian roads into the European transport
network.

Statement of basic materials. International road freight transport plays an important role in the country's
economy and significantly affects the development of market relations. They have many advantages compared to
other modes of transport — these are the speed of delivery, relatively lower financial costs compared to other modes
of transport, safety, and delivery at the exact time and point [5].
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The efficient movement of goods is the basis of the functioning of any economy and company. Thanks to the
possibility of fast and safe transportation of goods, production processes are possible, and consumers have access
to a wide range of products [6].

Among the three standard modes of transport — sea, air, and road — road transport is the most common mode
of freight transportation. An extensive network of expressways is required for its effective functioning.

There are also types of road transport depending on the type of freight being transported. They include:

— automobile transportation of maritime containers;

— oversized transport;

— transportation of heavy goods;

— transportation of medicines;

— refrigerated transport and much more.

The above-mentioned advantages and possibilities of road transport make it an ideal solution for any company
that sends any freight to any part of the country or Europe [6].

Transportation of goods outside the European Union requires customs clearance. To drive through other Euro-
pean countries, it is necessary to observe the current traffic rules (for example, in the field of exhaust gas emissions).
A license for international transportation in Europe is a type of international permission document issued by the
European Road Transport Inspectorate, which gives the owner the right to carry out road transportation of goods in
all countries of the European Union. It gives the right to carry out bilateral, transit transportation or transportation
to third countries near EU member states [6]. Issuance of licenses for international road transport is regulated by
Regulation (EC) No. 1072/2009 of the European Parliament and the Council of October 21, 2009, on general rules
for access to the international road transport market ("Regulation No. 1072/2009").

First, the highway network was analyzed. The length of state highways in Ukraine is 169.5 thousand km. The
network of main routes is spread throughout the country and connects all major cities of Ukraine (see Fig. 1), and
also provides cross-border routes with neighboring countries. Of these, 165.8 thousand km are with hard surfaces.
The State Highway Agency of Ukraine is responsible for the condition of these roads [7].

Fig. 1. Highways of Ukraine on the map of the country [8]

The basic traffic rules and speed regime in Ukraine are as follows. For example, the speed of movement out-
side populated areas is 90 km/h; on a road with single carriageways separated from each other by a dividing strip is
110 km/h; on the highway is 130 km/h [9]. There are fines for violating the speed limit:
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— for exceeding the speed from 20 to 50 km/h — a fine is of 340 hryvnas.

— for exceeding the speed by more than 50 km/h — 1.700 hryvnias.

— For passing through a public transport lane — 680 hryvnias.

— For passing through an intersection at a "red" traffic light — 425-510 hryvnias.

The maximum permissible level of alcohol in the blood is 0.00 %o.

The permissible level of alcohol in a driver's blood in Ukraine must not exceed 0.2 ppm (permillage).

In Ukraine, the permissible level of alcohol content in a driver's blood is 0.2 ppm. The fine for drunken driving
is UAH 10.200, in addition, the violator is revoked a driver's license for a year. The same actions, committed more
than twice a year, are punishable by a fine of UAH 40,800 and revocation of rights for 10 years. A dipped beam is
mandatory 24 hours a day throughout the year.

The fine for not turning on the dipped beam in Ukraine ranges from 425 to 510 hryvnias. During the specified
period, daytime running lights must be turned on on all mechanical vehicles outside populated areas, and in the case
of their absence in the vehicle structure, dipped beam headlights.

A child car seat, also a children's car seat is a seat that is installed in a car for the safe transportation of children
from the moment of birth to approximately the age of 12 years (until the child reaches a weight of 36 kg and grows
taller than 1.45 meters). The official name of a child's car seat in Ukrainian legislation is "special means that make
it possible to fasten a child with the help of safety belts." The fine for the first violation of the rules for transporting
children will be UAH 510; for repeated violations within a year is 850 hryvnias.

In Ukraine, according to the Traffic Rules, the use of seat belts is mandatory for the driver and all passengers,
including those in the back seat. The fine for violating the rules for using seat belts is 510 hryvnias.

If a police officer notices a driver talking on the phone while holding it while driving, she/he has every right
to stop and prosecute him/her. If the conversation on the phone did not lead to any consequences, the driver faces a
fine of UAH 510.

Average fuel prices in Ukraine as of December 1, 2023, are shown in Table 1.

Table 1
Average fuel prices in Ukraine in 2023
Type of fuel price Price (UAH)
A-95 premium gasoline 57.57
Gasoline A-95 54.33
Gasoline A-92 51.65
Diesel fuel 54.28
Automobile gas 36.74

At the next stage of the research, the highway network of Hungary was analyzed. According to the report of
Allami Autépalyakezel6 Zrt. ("State Highway Administration"), the total length of the Hungarian highway system
is 1.400 kilometers (see Fig. 2).

The number of Hungary’s border crossings with a motorway link may double by the year 2022, the national
daily Magyar Hirlap said. Over the past 20 years six such facilities have been built, to be followed by another
six over the next five years, the national development ministry told the paper. The government decided to build
900 kilometres of motorways and dual carriageways, and earmark a total of 2.500 billion forints (8.2 billion euros)
for road construction until 2022, it said. The M4 motorway to connect Budapest with Oradea (Nagyvarad) in western
Romania will be completed with the inauguration of the last 30 km section on the Hungarian side of the border by
early 2020. The construction of the dual carriageway M30 between Miskolc and Kosice (Kassa) in eastern Slovakia
is scheduled to start next year but its Tornyosnémeti border crossing will be inaugurated before this year is over [10].

As far as links to Austria are concerned, the border sections of M8 at Rabafiizes (in the direction of Graz) and
MSS5 at Sopron (in the direction of Vienna) will be completed in the coming five years. The last section of motorway
M6 between Boly and the Croatian border will probably be opened in late 2020 pending environmental permits. The
construction of the last section of motorway M3 between Vasarosnamény and the Ukrainian border is scheduled to
start in early 2021 [10].

The basic rules of the road and the speed regime for Hungary are: in populated areas is 50 km/h; outside the
populated areas is 90 km/h, a car with a trailer is 70 km/h; on the road for cars is 110 km/h, a car with a trailer is
80 km/h (follow the signs); on the highway is 130 km/h, a car with a trailer is 80 km/h; cars with installed anti-skid
chains is 50 km/h.

Exceeding the speed limit of up to 15 km/h is subject to a fine of up to 30,000 forints (€100.00) or a verbal
warning is imposed (at the police's discretion depending on the specific road situation). Further, every 15 km/h
excess is added to this amount by 15.000 forints (€50.00), and starting from 45 km/h of excess is 30,000 forints
(€100.00) fine.
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Fig. 2. Highways of Hungary on the country map [10]

The maximum amount of HUF 300.000 (€1,000.00) is charged for exceeding the permitted speed by more
than 75 km/h in a populated area, outside it by 105 km/h. The maximum permissible level of alcohol in the blood
is 0.00 %o. If the level of alcohol in the blood is up to 0.5 %o, then the fine will be 150.000 forints (€500.00). For a
blood alcohol level between 0.5 %o and 0.8 %o, the fine is HUF 200,000 (€750.00). If the level of alcohol in the blood
exceeds 0.8 %o, then the fine will be 300.000 forints (€1.000.00).

A dipped beam is mandatory 24 hours a day throughout the year. For non-compliance with rules is a fine of up
to 10,000 forints (€33.00). For driving only with fog lights, the fine is HUF 5,000 (€17.00).

Using a telephone without a technical device that allows for hands-free conversations while driving is pro-
hibited. Fines are from HUF 10,000 (€33.00) in the populated area and to HUF 20,000 (€66.00) on the highway.

The official price of fuel at gas stations in Hungary since November 2021 is HUF 480 per liter (about UAH 40).
This year, due to the war in Ukraine, it has slightly increased. For cars and trucks, the price is HUF 661 per liter of
gasoline (UAH 54.2) and HUF 679 per liter (UAH 55.7) per liter of diesel fuel.

The car must have a first-aid kit, a warning triangle, and a reflecting vest, which is mandatory for every pedes-
trian who is on the road or roadside outside a populated area in the dark, as well as in case of poor visibility. The
fine is up to 30.000 forints (€100.00). Studded tires are prohibited. Anti-skid chains are allowed in difficult weather
conditions (an appropriate international road sign is installed), and the use of a radar detector is not prohibited.

The next stage in the analysis was the research of the peculiarities of the transport network in Romania. In
December 2018, Romania had 806.7 km of motorways, and another 148.6 km were under construction. In recent
years, a national highway master plan has been developed, and many works have begun across the country leading
to significant changes in 2022 (see Fig. 3).

To travel on roads in Romania outside the cities, you must pay a toll. In Romania, there is an electronic system
for issuing vignettes (rovinieta). Vignettes can be purchased at gas stations, large shopping centers, and any post
office. When paying the fee, the operator enters the license plate of the car for which the vignette is purchased, as
well as the type of vehicle and the validity period of the vignette into the electronic database and issues a receipt
with the above-mentioned data.

The information in the database is stored throughout the validity period of the vignette. The fee depends on
the category of the vehicle and the validity period.

The cost of a vignette in Romania for trucks and vans weighing up to 3.5 tons is: for 7 days — €6.00; for
30 days — €16.00; for 90 days — €36.00; for 1 year — €96.00.
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Fig. 3. Highways of Romania on the country map [11]

Control of the presence of vignettes is monitored either automatically at fixed points where the system's
cameras are installed, or on the road, using mobile terminals, by police crews and employees of the National Road
Company of Romania. The verification is carried out by reading the vehicle's license plate and comparing it with
the database. In the absence of a vignette, a fine is charged (250-500 lei (€55.00—110.00) for a passenger car and
750-1250 (€167.00-278.00) lei for a van or minibus up to 3.5 tons), and in addition to this, compensation for road
damage is (130 lei (€28.00) for a car and 430 (€95.00) for a van). Bridges (€6.00) and ferry crossings (€12.00)
across the Danube both within Romania and between Romania and Bulgaria are additionally paid.

From November 1 to March 31, the use of summer tires on cars is prohibited. In case of violation, there is a
fine from 2,500 to 4,000 lei (€555.00-889.00). Studded tires are prohibited.

The speed regime for cars is as follows: in the populated area is 50 km/h; outside the populated area is
100 km/h; on the highway is 130 km/h.

Cars with a trailer and motorhomes with a total weight of more than 3.5 tons are subject to the following speed
regime: in a populated area is 50 km/h; outside the populated area is 90 km/h; on the highway is 120 km/h (110 for
motorhomes). Even though the speed limit outside populated areas is set at 100 km/h, this applies only to those
roads that have the status of national expressways or European roads (E85). A limit of 90 km/h has been set for the
rest of the roads outside populated areas.

For drivers with experience of less than 1 year, the maximum speed is set at 20 km/h lower than the maximum
permitted speed of vehicles of this category.

The following fines are imposed for violating the speed limit:

—10-20 km/h — 134 lei (€30.00);

—21-30 km/h — 201 lei (€45.00);

—31-40 km/h — 268 lei (€60.00);

—41-50 km/h — 402 lei (€90.00);

—over 50 km/h is 603—1340 lei (€134.00-300.00).

The maximum level of alcohol in the blood is 0.00 %o. If the level of alcohol in the blood is less than 0.8 %o,
then the fine will be from 603 to 1340 lei (€134.00-300.00), and the driver's license revocation for up to 90 days. If
the level of alcohol in the blood exceeds 0.8 %o, then the driver faces imprisonment from 1 to 5 years.
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During the movement of the vehicle, the dipped beam must be turned on regardless of the time of day through-
out the year. A fine of 135 lei (€30.00) is imposed for the lack of a dipped beam or improper use of a high beam. For
using fog lights in the absence of fog, there is a fine of 200 lei (€45.00).

It is forbidden to use a telephone communication device that is not equipped with a technical device that
allows for hands-free conversations while the vehicle is in motion. The fine is 134 lei (€30.00).

As a rule, in Romania (as well as in Ukraine), the parking fee is charged by employees of companies that

service parking lots. Parking costs range from 2.5 lei (€0.50) to 12 lei (€1.50) per hour. A receipt is issued upon
payment. Violation of parking rules is 201 lei (€45.00).

The use of a video recorder is allowed in Romania.
At the final stage of the research, the main criteria taken into account in the process of integrating the

transport system of Ukraine into the European transport network were compared. The results are shown in
Tables and Figures.

Table 2
Comparing the length of the highway network, km
Ukraine Hungary Romania
Length of roads 170000 203601 198930
Length of roads with hard surface 165800 77087 49873
Length of highways 169500 281 8067
250000
200000
150000 u Length of roads
= Length of roads
100000 with hard coating
Length of highways
50000
0
Ukraine
Hungary
Romania
Fig. 4. Comparing the length of the highway network, km
Table 3
Comparing the standard speed limits in Ukraine, Hungary and Romania, km/h
Ukraine Hungary Romania
In the city 50 50 50
Out of the city 90 70 100
On the highway 130 130 130

From the comparison Table, it can be concluded that the speed limits in the city and on the highway are the
same. Restrictions outside the city vary considerably.
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Fig. 5. Comparisng the standard speed limits in Ukraine, Hungary, and Romania, km/h

Table 4
Comparisng the standard speed limits in Ukraine, Hungary and Romania, km/h
Ukraine Hungary Romania
A95(liter) €1.33 €1.67 €1.69
A98(liter) €1.61 €1.70 €1.81
Diesel (liter) €1.32€ €1.71 €1.81
Gas €0.92€ €0.98 €1.34

expensive fuel is in Romania.

The comparative Table shows that the lowest price for all types of fuel is in Ukraine/Poland, and the most

2,00
1,80
1,60
1,40
1,20
1,00
0,80
0,60
0,40
0,20
0,00

i

Hungary

Ukraine m

Romania

B A95(liter)

= A98(liter)
Diesel fuel (liter)
Gas

Fig. 6. Comparison of fuel costs in Ukraine, Hungary and Romania, €
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Table 5
Comparing the validity period of the electronic vignette
Validity of electronic vignette Ukraine Hungary Romania
10 days €0.00 €11.00 €23.00
1 month €0.00 €14.00 €7.00
1 year €0.00 €130.00 €28.00
€ 140,00
€ 120,00
€ 100,00
€ 80,00 u 10 days
= 1 month
€ 60,00
1 year
€ 40,00 -
€ 20,00 - . 1 year
1 month
. -
Ukraine 10 days
Hungary
Romania
Fig. 7. Comparing the validity period of the electronic vignette
Table 6
Comparing the car parking costs in the researched countries
Ukraine Hungary Romania
Parking cost of 1 hour €0.55 €1.60 €1.50
€ 1,60
€ 1,40
€ 1,20
€ 1,00
€ 0,80
€ 0,60
€ 0,40
€ 0,20
€-
Ukraine
Hungary
Romania

u Parking cost of 1 hour
Fig. 8. Comparing the car parking costs in the researched countries
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Table 7
Comparing the standard fines in Ukraine, Hungary and Romania

Ukraine Hungary Romania

Overspeeding €25.60 €408.30 €109.80
(on average)
Alcohol in the blood €851.60 €750.00 €217.00
(on average)
Dipped beam headlights turned off outside the city €11.70 €25.00 €37.50
(on average)
Unbuckled seat belt €12.80 €92.50 €30.00
Talking on the phone while driving €12.80 €50.00 €30.00
Improper children transportation €13.50 €150.00 €217.00
Average value of fines €154.7 €246.0 €106.9

9200

800

700 B Overspeeding

(on average)
600 Alcohol in the blood (on average)
500 Dipped beam headlights turned off outside
the city (on average)

400 Unbuckled seat belt

300 B Talking on the phone while driving

200

u Improper children transportation

L B Average value of fines
0o = l
Ukraine

Hungary
Romania

Fig. 9. Comparing the standard fines in Ukraine, Hungary, and Romania, €

Conclusions from this research and prospects for further surveys in this direction. After analyzing the
data of the comparative charts constructed in the course of the research, it can be concluded that the speed limits in
cities and on highways of all countries that were accepted for comparison are almost the same. Restrictions outside
the city vary considerably.

The lowest price for all types of fuel, despite the war, is in Ukraine; the most expensive fuel is in Romania.
Hungary has the highest fines, followed by Ukraine, and Romania has the smallest fines.

Thus, it can be said that the conditions in the transport networks of the analyzed countries are favorable for
the integration of the transport system of Ukraine into the European transport network.
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